TRANSLATED FROM JAPANESE BY ACCURAPID - THE LANGUAGE SERVICE

(19) Japanese Patent Office (JP) (12) Publication of Patent (B2)  (11) Patent Number
Patent #3,643,282
(P3643282)
(45) Issue Date April 27, 2005 (24) Publication Date: February 4, 2005
(51) Int. CL7 FI
C09D 11/10 C09D 11/10

Number of Claims: 4  Total pages: 9

(21) Application No.: Application H11-358674
(22) Application Date: December 17, 1999
(65) Disclosure No.: Tokkai 2001-172540 (P2001-172540A)
(43) Disclosure Date: June 26, 2001
Examination Request Date: August 31, 2001

(73) Patent Owner: 000002820
Dainichiseika Color and Chemicals Mfg. Co., Ltd.
1-7-6, Nihonbashi-Bakurocho, Chuo-ku, Tokyo
(74) Agent: 100101340
Patent Attorney MARUY AMA, Hidekazu
(72) Inventor: SAKALI, Hiroyuki
c¢/o Dainichiseika Color and Chemicals Mfg. Co., Ltd. Kawaguchi Plant
4-3-25 Ryouke, Kawaguchi-shi, Saitama-ken

Examiner YAMADA, Yasuyuki

(56) Referenced Documents

Japanese Laid Open Patent Application H11-100538 (JP, A)
Japanese Laid Open Patent Application H11-193362 (JP, A)
Japanese Laid Open Patent Application HO8-113749 (JP, A)
Japanese Laid Open Patent Application H07-026189 (JP, A)
Japanese Laid Open Patent Application H10-287035 (JP, A)
Japanese Laid Open Patent Application HO6-057188 (JP, A)
Japanese Laid Open Patent Application H05-070724 (JP, A)

(58) Surveyed Field (Int. C1.7, DB name)
C09D 11/10




Rohm and Haas (9465) Water-based Printers Ink Composition * 2

(54) Title of Invention

Water-based Printers Ink Composition

(57). Extent of Patent Claims

What Is Claimed Is:

Claim 1

A water-based printing ink composition for styrene film, containing a resin component
consisting of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing
an acrylic base and/or a styrene base in the composition, and a water- or alcohol-based solvent;
further comprising an organic solvent in addition to said water- and alcohol-based solvent, which
is compatible with said resin component and the styrene film to be printed on;

said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an
ester-based solvent; and the amount of said organic solvent is 10 weight parts or higher of or-

ganic solvent with a boiling point of 100°C or lower in 100 weight parts of said resin component.

Claim 2

A water-based printing ink composition for styrene film, containing a resin component consist-
ing of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing an
acrylic base and/or a styrene base in the composition, and a water- or alcohol-based solvent;
further comprising an organic solvent in addition to said water- and alcohol-based solvent, which
is compatible with said resin component and the styrene film to be printed on;

said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an
ester-based solvent; and the amount of said organic solvent is 1 weight part or higher of organic
solvent with a boiling:point of 100°C or higher and less than 150°C in 100 weight parts of said

resin component.
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Claim 3

A water-based printing ink composition for styrene film, containing a resin component
consisting of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing
an acrylic base and/or a styrene base in the composition, and a water- or alcohol-based solvent;
further comprising an organic solvent in addition to said water- and alcohol-based solvent, which
is compatible with said resin component and the styrene film to be printed on;

said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an
ester-based solvent; and the amount of said organic solvent is 0.5 weight parts or higher of or-

ganic solvent with a boiling point of 150°C or higher in 100 weight parts of said resin component.

Claim 4
The water-based printing ink composition for styrene film according to any one of Claims 1

through 3, wherein printing is performed directly on untreated styrene film.
DETAILED DESCRIPTION OF THE INVENTION

[0001]

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a water-based printing ink composition for styrene film, and in
further detail relates to a water-based printing ink composition with excellent adhesion even

when printing on untreated styrene film.

[0002]

BACKGROUND TECHNOLOGY

In recent years there have been environmental problems, and the like, with solvent-based print-
ing inks, so much attention has been placed on converting to water-based printing inks for plastic
films, and there has been much activity in the research and develop of water-based ink composi-
tions. However, development of water-based ink compositions for styrene films is lagging. The
reason for this may be that styrene film is usually untreated when used, so the surface of the film

is inert and therefore water-based inks will not adhere.
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'[0003] The method of treating the surface of plastic film is usually the corona treatment method,

but only a small portion of styrene film is treated in this manner.

[0004] Conventionally, solvent-based inks for styrene have normally used an acrylic resin that is
soluble in a solvent blend of alcohol, alcohol and ester, or alcohol and ketone, or the like, but
water-based inks have a problem with poor adhesion even when the same resin system is

selected.

[0005]

PROBLEM TO BE RESOLVED BY THE INVENTION

Therefore, an object of the present invention is to provide a water-based printing ink composition
for styrene film which has excellent adhesion even when the water-based printing ink is applied

to a styrene film.

[0006]

MEANS FOR RESOLVING PROBLEMS

As a result of diligent investigations to resolve the above problems, the inventors have achieved
the present invention. The invention according to the first claim is a water-based printing ink
composition for styrene film, containing a resin component consisting of a water-based emulsion
resin and/or an alkali neutral water-soluble resin containing an acrylic base and/or a styrene base
in the composition, and a water- or alcohol-based solvent; further comprising an organic solvent
in addition to said water- and alcohol-based solvent, which is compatible with the resin compo-
nent and the styrene film to be printed on; said organic solvent being (1) a propylene glycol ether
or ether ester-based solvent and/or (2) an ester-based solvent; and the amount of said organic
solvent is 10 weight parts or higher of organic solvent with a boiling point of 100°C or lower in

100 weight parts of said resin component.
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[0007] The invention according to Claim 2 which resolves the aforementioned problem is a
water-based printing ink composition for styrene film, containing a resin component consisting
of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing an acrylic
base and/or a styrene base in the composition, and a water- or alcohol-based solvent;

further comprising an organic solvent in addition to said water- and alcohol-based solvent, which
is compatible with the resin component and the styrene film to be printed on;

said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an
ester-based solvent; and the amount of said organic solvent is 1 weight part or higher of organic
solvent with a boiling point of 100°C or higher and less than 150°C in 100 weight parts of said

resin component.

[0008] The invention according to Claim 3 which resolves the aforementioned problem is a
water-based printing ink composition for styrene film, containing a resin component consisting
of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing an acrylic
base and/or a styrene base in the composition, and a water- or alcohol-based solvent;

further comprising an organic solvent in addition to said water- and alcohol-based solvent, which
is compatible with the resin component and the styrene film to be printed on;

said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an
ester-based solvent; and the amount of said organic solvent is 0.5 weight parts or higher of or-

ganic solvent with a boiling point of 150°C or higher in 100 weight parts of said resin component.

[0009] In the present invention, the organic solvent in the invention according to Claims 1

through 3 is preferably at least one solvent selected from (1) or (2) below.

[0010]
(1) propylene glycol ether or ether ester-based solvents

(2) ester-based solvents

[0011] Furthermore, in the present invention, the water-based printing ink composition for
styrene film according to Claims 1 through 3 is preferably printed directly onto untreated styrene

film.
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[0012]
PREFERRED EMBODIMENTS

Preferred embodiments of the present invention are described below.

[0013] With the present invention, the resin component is a water-based emulsion resin and/or an

alkali neutral water-soluble resin containing an acrylic base and/or a styrene base component.

[0014] The alkali neutral water-soluble resin containing an acrylic base and/or styrene base com-
ponent can be a manufactured by adding water, amine, alcohol, and antifoaming agent into a tank,
mixing while gradually adding a polymer with an acid value of between 130 and 230 mg KOH/g,
then heating to 60°C to 7O5C and mixing to dissolve for 1 to 2 hours. Commercial products -
include Morcril ML132 (solids: 32%): produced by Morton Thiokol Inc., and Johncril 61J
(solids: 31%): produced by Johnson Polymer Corp., or the like. '

[0015] The water-based emulsion resin containing acrylic base and/or styrene base can be manu-
factured by adding water and a reaction initiator to a reaction tank mixing while dripping a blend
- of monomer for polymerizing and emulsifying agent, and then polymerizing at conditions of
polymerization temperature: 70°C to 90°C, drip time: 2 to 5 hours, and curing time after final

drip: 2 to 4 hours.

[0016] Commercial products include Ruciden 361 (solids: 50%): produced by Morton Thiokol,
Inc. and Johncril 7001 (solids: 42.5%) produced by Johnson Polymer Corp., or the like.

[0017] The aforementioned alkali neutral water-soluble resin and the water-based emulsion resin

may be used independently or mixed together.

[0018] The organic solvent used in the present invention is an organic solvent (hereinafter re-
ferred to as compatible solvent) with excellent compatibility with the styrene film to be printed

on and to the resin component, and this compatible solvent is preferably at least one type of sol-
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vent selected from (1) propylene glycol ether and ether ester-based solvents, and (2) ester-based

solvents.
[Translators note: 0019 is omitted in source]

[0020] The polyethylene glycol ether and ether ester-based solvent may be propylene glycol
methyl ether (boiling point 120°C), dipropylene glycol methyl ether (boiling point 190°C)
tripropylene glycol methyl. ether (boiling point 242°C), propylene glycol n-propyl ether (boiling
point 150°C) dipropylene glycol n-propyl ether (boiling point 212°C), tripropylene glycol n-
propyl ether (boiling point 274°C), propylene glycol n-butyl ether (boiling point 170°C),
propylene glycol iso-butyl ether (boiling point 157°C), dipropylene glycol n-butyl ether (boiling
point 229°C), tripropylene glycol n-butyl ether (boiling point 274°C), propylene glycol phenyl-
ether (boiling point 243°C), dipropylene glycol dimethyl ether (boiling point 175°C), propylene
glycol phenyl ether (boiling point 243°C), or the like.

[0022] The ester-based solvent may be methyl acetate (boiling point 57°C), ethyl acetate (boiling
point 77°C), propyl acetate (boiling point 102°C), iso-propyl acetate (boiling point 83°C), butyl
acetate (boiling point 126°C), iso-butyl acetate (boiling point 117°C), sec-butyl acetate (boiling
point 112°C), amyl acetate (boiling point 146°C), methylamyl acetate (146°C), 2-ethylhexyl
acetate (boiling point 199°C), ethylene glycol ether methyl acetate (boiling point 145°C), |
ethylene glycol ether methyl acetate (boiling point 145°C), ethylene glycol ether ethyl acetate
(boiling point 156°C), ethylene glycol ether n-butyl acetate (boiling point 188°C), diethylene
glycol ether ethyl acetate (boiling point 217°C), diethylene glycol ether n-butyl acetate (boiling
point 245°C), ethylene glycol diacetate (boiling point 191°C), iso-butyl-iso-butyrate (boiling
point 147°C), ethyl lactate (boiling point 154°C), butyl lactate (boiling point 188°C), 3-methyl-3-
methoxybutyl acetate (boiling point 188°C), propylene glycol methyl ether acetate (boiling point
146°C), propylene glycol diacetate (boiling point 190°C), and propylene methyl ether methyl
acetate (boiling point 188°C), and the like.
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[0023] With the present invention, the amount of the aforementioned compatible solvent may be
one of the following three aspects. The first aspect is 10 weight parts or more of an organic
solvent with a boiling point below 100°C in 100 weight parts of the resin component, the second
aspect is 1 weight part or more of an organic solvent with a boiling point of 100°C or higher and
less than 150°C in 100 weight parts of the resin component, and the third aspect is 0.5 weight
parts or higher of an organic solvent with a boiling point of 150°C or higher in 100 weight parts "

of the resin component.

(0024] Note, in the present invention, “in 100 weight parts of the resin component” means a total

of 100 weight parts if water or other components are included in addition to the resin component.

[0025] The organic solvent with a boiling point below 100°C, or a boiling point of 100°C or
higher and less than 150°C, or a boiling point of 150°C or higher may be selected from one of
the aforementioned solvents, but a combination of two or more solvents may also be used. If two
or more solvents are used together, the boiling point of the organic solvent refers to the boiling

point of the organic solvent blend.

[0026] The upper limit for the amount of the compatible solvent takes into account the increase
in the effect and the additional cost, and is 40 weight parts or less in 100 weight parts of the resin
component for the organic solvent with a boiling point of less than 100°C, 20 weight parts or less
in 100 weight parts of the resin component for the organic solvent with a boiling point of 100°C
or higher and less than 150°C, and 10 weight parts or less in 100 weight parts of the resin com-

ponent for the organic solvent with a boiling point of 150°C for higher.

[0027] With the present invention, the effect of the compatible solvent is greatly affected by the
boiling point of the solvent. During the process of evaporation of the compatible solvent, if the
evaporation is faster than the water and alcohol which are normally used as the solvent for water-
based inks, the concentration of the compatible solvent can easily drop at the time the ink film is
formed on the styrene film, so the compatibility with the styrene film will be poor and the addi-

tion of more organic solvent will be necessary. Conversely, if the evaporation rate is too slow,
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the concentration of compatible solvent will be too high at the time the ink film is formed, so

smaller quantities can be effective.

[0028] The water-based printing ink composition of the present invention may also contain
water- and alcohol-based solvents along with the aforementioned solvents, and furthermore may
also include colorants, anti-foaming agents, waxes, fatty acid amides, lubricants, pigment disper-

sions, rust inhibitor, preservatives, and rheology adjusting agents.

[0029] The colorant may be a dye, inorganic pigment, organic pigment, or an extender pigment

generally used in printing inks and paints, or the like.

[0030] Dyes which may be used include azo dyes, anthraquinone dyes, indigo dyes, phthalo-
cyanine dyes, carbonyl dyes, quinoneimine dyes, methine dies, quinoline dyes, nitro dies and
other various types of dyes. Furthermore, inorganic pigments which may be used include
titanium oxide, bengara, antimony red, cadmium red, cadmium yellow, cobalt blue, Berlin blue,
ultramarine blue, carbon black, and graphite, or the like. The organic pigment may be soluble
azo pigments, insoluble azo pigments, azo lake pigments, condensed azo pigments, copper
phthalocyanine pigments, and condensed polycyclic pigments, or the like. Furthermore, the
extender pigments which may be used include calcium carbonate, kaolin, clay, barium sulfate,

aluminum hydroxide, and talc, or the like.

[0031] When manufacturing a water-based ink using the water-based printing ink composition of
the present invention, a vertical sand mill, vertical steel mill, or lateral steel mill may be used as

the dispersing device. A mixer may be used as a method for dissolving and agitating.

[0032] The water-based printing ink composition of the present invention may be used when
printing directly onto styrene film, but is preferably used by printing directly on untreated

styrene film.
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{0033]
PREFERRED EMBODIMENTS
Preferred embodiments of the present invention will be described below, but the present inven-

tion is not restricted to these embodiments.

[0034]

Embodiment 1

1 Manufacturing styrene acrylic emulsion A

Styrene acrylic emulsion A was manufactured by adding water and reaction initiator to a reaction
tank and while mixing, adding a blend of monomer for polymerizing and emulsifying agent by

drip under the following conditions.

[0035]
Polymerization temperature: 70°C to 90°C
Drip time: 2 to 5 hours

Cure time after dripping complete: 2 to 4 hours

The styrene acrylic emulsion A had the following properties.

[0036]

solid content: 49% by weight
water content 51% by weight
pH 8.0t0 8.5

Acid value 40 mg KOH/g
Glass transition temperature (Tg) 44°C

Minimum film forming temperature (MFT) 45°C

[0037] Water-based ink with the compositions shown in Table 1 were obtained using the afore-

mentioned styrene acrylic emulsion A.

[0038] The aforementioned water-based ink compositions were applied to a styrene film using a

No. 5 bar coater and then dried to obtain a printed styrene film.
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[0039] The styrene film used was a uniaxially oriented untreated film commonly used for shrink

wrap. The drying temperature was 50°C.

[0040] The adhesion was evaluated to the following criteria by applying adhesive tape (Nichiban
brand cellophane tape) to the print surface of the printed styrene film and peeling at 90°.

[0041]

Evaluation Criteria

X: 100% of the ink film was peeled from the styrene film
A: 50% of the ink film was peeled from the styrene film
O: 10% of the ink film was peeled from the styrene film

©): no peeling of the ink film from the styrene film was observed

[0042]
Evaluation Results

The results of the above evaluation are shown in Table 1.

[0043]
Table 1
Units: weight parts

styrene acrylic emulsion A 100.0 100.0 | 100.0 100.0
dipropylene glycol methyl ether (boiling point 190°C) 0.0 0.3 1.0 2.0
water 10.0 10.0 10.0 10.0
isopropyl alcohol 20.0 20.0 20.0 20.0
adhesion to styrene film X X ) ©
[0047]

Embodiment 2
Pigment was dispersed in a composition of titanium oxide (rutile, alumina silica treated), styrene
acrylic emulsion A, and water as shown in the following Table 3 using a paint shaker. The dis-

persion conditions were as shown below.
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Dispersion Conditions

Dispersion media: glass beads 2 mm diameter
Bulk ratio of dispersion media: 40%

Bulk ratio of dispersion liquid: 30%

Dispersion time: 30 minutes

[0048] Next, compatible solvent, water, and isopropyl alcohol were blended as shown in Table 3,
to obtain a printing ink composition which was applied to the styrene film used in Embodiment 1

and dried to obtain a printed styrene film.

[0049] The adhesion of this printed styrene film was then evaluated by the same method as

Embodiment 1. The results are shown in Table 3.

[0050]
Table 3
Effect of compatible solvent propylene glycol methyl ether acetate

Units: weight parts

(1) titanium oxide 40.0 | 40.0 | 40.0 | 40.0
(2) styrene acrylic emulsion A . 40.0 | 400 | 400 | 400
(3) water 20.0 | 20.0 | 20.0 [ 20.0
(4) propylene glycol methyl ether acetate (boiling point 146°C) 0.0 08 | 20 5.0
(5) water A 10.0 | 10.0 | 10.0 10.0
(6) isopropyl alcohol 40.0 | 39.2 | 38.0 | 35.0
adhesion to styrene film X X O ©

[0051]

Embodiment 3

Manufacturing an Ammonia Neutralized Aqueous Solution of Styrene Acrylic Resin

Water, amine, alcohol, and antifoaming agent were added to a tank and a polymer with an acid
value of between 130 and 230 mg KOH/g was gradually added while mixing, and then the solu-
tion was heated to 60°C to 70°C and mixed for one to two hours to produce an ammonia neutral-

ized aqueous solution of styrene acrylic resin.
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[0052] The ammonia neutralized aqueous solution of styrene acrylic resin thus obtained had the

following properties.

[0053]
Neutralized Aqueous Solution of Styrene Acrylic Resin

solid content: 32% by weight

viscosity: Approximately 1000 mPa-s (at 25°C)
pH: approximately 8.6

Average molecular weight:  Approximately 6500

Acid value 205 mg KOH/g

Tg: 93°C

[0054] An ink with the composition shown in Table 4 was prepared and applied to the styrene

film used in Embodiment 1 and dried to obtain a printed styrene film.

[0055] The adhesion of this printed styrene film was then evaluated by the same method as

Embodiment 1. The results are shown in Table 4.

[0056]
Table 4
Effect of Compatible Solvent Ethyl Cellosolve Acetate
| Units: weight parts

neutralized aqueous solution of styrene acrylic 100.0 100.0 100.0 100.0
water 20.0 20.0 20.0 20.0
isopropyl alcohol 30.0 32.0 28.0 25.0
Ethyl Cellosolve Acetate (boiling point 156°C) 0.0 0.3 2.0 5.0
adhesion to styrene film X X o ©

Note: Ethyl Cellosolve acetate is also known as ethylethylene glycol ether acetate.
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[0057]

Embodiment 4

A pigment was disbursed in a composition consisting of titanium oxide (rutile, alumina, and
silica treated), the neutralized aqueous solution of styrene acrylic resin used in Embodiment 3,

and water by the same manner as Embodiment 2.

[0058] Next, water, isopropyl alcohol, and compatible solvent were blended as shown in Table 5
to obtain a printing ink composition which was applied to the styrene film used in Embodiment 1

and dried to obtain a printed styrene film.

[0059] The adhesion of this printed styrene film was then evaluated by the same method as

Embodiment 1. The results are shown in Table 5.

[0060]
Table 5
Effect of Compatible Solvent 3-methyl-3-methoxybutyl acetate
Units: weight parts

(1) titanium oxide 30.0 | 30.0 | 30.0 30.0
(2) neutralized aqueous solution of styrene acrylic resin 450 | 450 | 450 45.0
(3) water 250 | 25.0 | 25.0 25.0
(4) water ‘ 20.0 | 20.0 | 20.0 20.0
(5) isopropyl alcohol 30.0 | 10.0 | 28.0 25.0
(6) 3-methyl-3-methoxybutyl acetate (boiling point 188°C) 00 | 0.8 2.0 5.0
adhesion to styrene film X X o) O

[0061]

EFFECT OF THE INVENTION

As shown above, a water-based printing ink composition for styrene which has excellent adhe-
sion even when the water-based printing ink is applied to a styrene film can be provided by the

present invention.
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BRUI—FN - TATFTNVRBHARUXIE (2) TATFNVHRBH TS, ZERBHEOSH
BABAIOO CRBOERBRZINTHABERST 1 O0ERMPICHLTI OERMBULT
HBCELEBFBELETBRAFLY T A NVLBKEARAYFERMTH S,

[000 7]

tRBEERATIERE2ICERORBR. 77 VIVERUTXBEAFLVEZRTIC
BTN AVBHKBEBERUXBARIIVYa VBEIPLORIBERT L. KRU
TVIA—NVERBREZEBTSKMEANRA YFEBBICB VT,

BEKRUTNI—VERBEIE BRI, BIREhZXFL Y72 VLRUFELEERS
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KB EIT2EB8BEEZEE L. ZERBEY (1) oLy F)a— Lz —F)
BRUZT—F IV - ITATNVERBHRTXE (2) TATVERBRITHD, ZEBBROER
BAME100CLUEISOCKKBOARBEREEZMEHBERT 100 EERICHLTIE
BRULTHACLE2BHRETEIRAFLY 74 IVLEAKENR A VTHERMTH 3,
[0008]

LtABEEBETAERFEIILEHKORBAR., 77 INERCXBRAFLVEERDK
ST NVAVHMKBEBERUXBKZIRILYa VBE»SAZBERS L. KRU
TINIA—NVERBHEZEET SKEDRA VFHERBIC BT,

Bk R UTNVIaA—IVRBHIEERIKE, BIREhZ23XFL Y74 VLARUBIEEEKS
KHBAERET2E8BAEEZEEL. ZERBEY (1) oL Y F)Va— VI —F)
RUI—F)V - T ATNVFRBHIRUERXE (2) TRATINVRBAHAITHH, ZERBBEOEE
BOABR1 S50 CULOFRBERZMEHMERT 1 0 0ERFIHLTO. SEREMLUL
THEITLERBYRETRIAFLY 7 2 VLEKEAR A Y FERMTH S,

{00009

ARPICBVWTIR, LEFERELI ~3CRBKOERPAIIEVWT, ARBAHEN T _ (1) ~
(2) "oBBENBDLECLL IBETHETENFELL,

[0010]

(1) 7oLy )a— VI—FIWVRUI—FI - TATIVREH

(2) TXRFNVHREBA
[0011]

FRARBEICBEVWTR., LEFRBEI~3KEBRORAF LY T IV LRAKEER A > F
HEIN, RKLBOXFL YT 4 NVLICEEBEDR IS LR FELVERTH S,

[0012]

(REHDOERHDOHE]
UTFTEARPAORMBOREEZHHET 5,
[0013]

ARBICBLT, BERSELTE., 77V VERUXBERAFLYEBERSICBEST VA
DHRRKBUEBERUXBKRIINVYaVBEIPOEZBERSPAVENS,
[001 4]
TIOVNVERUXBAFLVEEZRDICETIVA) hAKBHERBIEEZ. gk, 73~
TNV a— )b, HEAELEAR, BM1 30~2 3 0ngkOH/goRY I —ERBLENDS
VAU DDOEmML, ZOHB60~TO0CETMIBL, 1 ~2RFMEBRABREITO ICLICK
STEETES, RH\ELTIE. E7 7V ILHLI32(EK S 3 2 %) - Morton Thiokol.In
c.Bl, VavrUNLe1J(EES31%): VavyryREUI—HBUERETLNS,
[0015]
TOZIVNVERUXBAFLVERESEEAFILY a VR, REEiICKk, RIG
RpHZmMABRLENS, EEHE/ ~—., ALAOREAMERTLES R, E0RE
170~90C., WTHRME: 2~5KH. HTRTEHORKKEHN : 2~4BHEOEFHOT
TIAo52Cekik&-TCHETE S,

[0016]

mRSHELTE. V75361 (BES50%) : Horton Thiokol.Inc. &, Y3 &
UNTOO0L1(EED42. 5%): PavyryRU—d8MEZEREITEh3,
[0017]

FROT VAV PHRKBEBIEE KRN Y a VBEREBRTHALTLESLTHA
LT &\,

[0018]
ARBICBVTHVCLNZEBBRIR. BRI ZThBZXAFL Y740 VLRUBEEEKS
BN -HBEAKEEZET2ERBE (UT. HABLE VD) THH., P38 BHELT
., (1) FaLyFYVa—LVI—FINVRUZ—FIV - TATFNVHRBAH., (2) TR 7
VRBHLLERBENSZ DR L IBTHETENFELL,
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{0020]

FTublLy ) a—LvI—FNVRUI—FI - TATFIVREB#HELTE. 7oL ryy
Da—AF =5 (#H120C) ., Y7Ly Fya—nVvAF)—7IV (FH
H190C) . P Tu¥¥LYyFY)a—yAFLI—FI)V (H#E242C) . 7unlLv
FYyad—jpn-7oElI—F) (#H150C) . YFuerLrysya— n—7 ok
WL—F) (HFE212C) . bV FoELyF)ya—n—-—70¥lr—7)V (HH2
74°C) . FublLyFya—pn—-7TFILz—FN (HHE170C) . Ta¥lL iy
I—)—iso—T7FNIT—F) (HEH157C) . FudLryiyva—in-—-7F
T—F) (#HH229C) . P Fo¥¥LryFYa—nn—TFLI—FIV (HBR27 4
C) . oLy Fya— N7z V-5 (#HH243°C) . Yy7ulLryyya—
WIOAFNZ—FI-(HE175C) ., TuoeLrryFyva—nLJz=opx—7) (HH2
43C) EHBIT5N3D,

[0022)]

IRAFNVREBEHELTE., A FLT7ET—F (BR57C) . TFV7ET—F (B
77C) . 7a¥nLp7E€5F—F (BH102C) . iso—7aNT7E7F—F (HAS8
8C) . 7FNA7EF—F (HH126%C) . iso—7FNV7E7T—F (HBHR117TC

Y. sec—T7FNVTEF—F (#HE112C) ., TEN7E5F—b (#HH146%C) .
AFLTINTETF—b (HHA146C) . 2—ZFNAFIAVTET—F (BX199
C) . TFLYHFYVA—NVIT—FNVNAFLVT7TETF—F+ (HH145C) . =FL>¥5Va
—VI—FNNRAFLTETF—F (#EH145C) . TFLTVA-NVIZ—FNVIFNLT
F— b+ (HE156C) . TFLYFYVaA—)bIT—F)n—TFLT7€5F—F (HH1
88C) . VxFLvHFYVI—NIT—FLITFVT7TET—bF (HEHE217C) . JLFL
YHYVA= NV I—=FNhn-—TFLT7ETF—F (BR245C) . TFLYFVA-LIT
yr—bk (A 191°C). iso—TFNV—iso—TFL—F (HHE147C) . T
FVSrTF—b (#HE154C) . T7FVS25—bF (H2188C) . 3—AF)N-3
—ArFUTFATETF—F (HE188C) ., YuL vy FUVa— v AFLI—FIV7T
F5F—F (A 146°C) . 7TulyFya— o775 —F (#HH190°C) . SO
VL YAFLNI—FIAFATETF—F (B 188°C) FHEBTFLIS,

[002 3]

AREBICBVT., LTDBBROEERBRIUTOIDOERNBITONE, F1RHAI
OO0 CRBODEBBEZMILHMIERT IO0ERBTICHLTI 0OEEFULTHHERT
HO, FE2RAESA100CULEISOCABOERBEEZMEMERS 1 0O 0ERSICH
LTIEBEERULETHAER,. E3RBA150CULOEBAREMEMEKS 100
ERHIIHNLTO. SEERULTHIERTH S, '

[002 4]

HEARBIRBVT, (MEBERS100EEHICHLT) VS EKIEG. SEMRS N
NICKRFOMOBRL,ZEBHEER., THOLOARFERBIOOOERBIHLTLEVWS>EKT
H3,

[0025]

BEITOOCKE, BA100CUEIS50CAhREDZVIZH#EAISOCULEOERER
BREIEZBABORHIS 1 EERIREALTLIVY, 2EU LIS EDETERFEAT
B2LbTE%, 2HBULEEBPAEDLDETHEATABEESG. EBBROBALVIORESR
LIEABBROMEREEN®RT S,

[0026]) :

BABROSEEOLRBIE. PROILRLIOXINERAEZRBLT. A1 00 CRkBOEHA
BRIANEBERS 1 00EERICNLTA40EBHLUTTCHD, A1 00CULELIS50
CRBOEBARINEHER 2 1 O0EBHICHLT20EETUTTHL, HR15
OCU LD EBBARIMZHERS 1 00ERBINLTI 0ERBHBUTTHS,
[0027] :

AERHICEVWT., BRABOYHRIBHEOBAICKELEEI NS, RERNERT 5818
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T, BEMREEhZKEASA VFHBBRTHZKRUEF7LVI-VEALIDELBRTZBEE
AVFEERAFLYTANVLETEBRENZBRATORBEOBENMMEI T, X
FLYTANWVLINOHBUDFBL 2B L OERBEHRFNBEZLELT S, HICHER
BENBOVWIBAKER., T VFRBERRATHAREOBENEL AIALLPETHRENE
bhs, ‘
[0028]

AREBPOKMEMR A FHEBMIC., LEBREIKICOKRUTTIVI-NVRBAIDEEN
L EDOM, BEA. HEA., Yy 7 XE, BB I RS, BB, EROEE . BEA
.HBE. LAnY—RBABRESB LN TES,

(0029)

BBl TR, —RICEIR AV F, BHEETHERAZATVI2RE. BEREE. FHEHA
HEIUGKEBHNERATE S,

[0030]
ERAEZRRAELTR., ZVHRHE, 7o SF /088, Y088, 740>y 7 =
VRE., AVERERZIVBRE, FIOULIVER. AFURE FOUVRR, D toREx
EOBBRBER TR TES, /2. SHIUELEBEN L LT, BltF22.
RVvHS, PYFEVLY R, A FIYLLYy R, A RIS LA 0—, ORI MT V-
HE.BE AR TSy B EBFARCLNTE, ARERELTE. B
7 VER., AER7VER. TYL—FER. SE&TVEN. 87207 = VEH.
HMELBERSERETLILNITES, SOHIHRATEZAERRELTIR. RBALY
YL, AFVY, S L—, MEBENYTL, KBIETVI=_OL, 2VIBERBITET L
BTES,

[003 1]

ARBEOKEANR A VFEBEDEROC TS FRRETRICIE. 8B LTHEY
VEIN, MERAF—LVIN, BEXF-LVINVEERATIENTES, BR. BRE
THEAEELELTIFY—DH3B,

(0032) A
AREEOKENR A VEFEEYIEZ. RFLY 74V LICEEZDNRTIBICAVONELD
TH3D, FEFLLRKADLBORXRFLY T A NVLCHEEBHRENZEHFELL,
(003 3]

(=HEH)

UTF. ZFRBOEBHICDODWVWTHBEATEHN, W2 ZEMHAC I > TEEBEAIFIBEI LSS
DT EL, '

[0034]

% HiE 1 1

AIVIXFLY - TFZYNITLIgry— ADRE

RIEEBIC/K, RIGHBH ZMABRELELS, EAHE/ ~—., ALtFAOBEEHEBHTL
BEEUTORBFOFTTITO>CLICL>THEL R,

[(0035]

ERABE :70~90<TC

TR . 2 ~56

WTRTHOMARMKEE : 2~ 4K

BONEAFLY -T2 NINTary—ARBUTOBEEZEL TV,

(00361

B 5 4 9ER%
7k 51 HE%
pH 8. 0~8. 5
B {if 4 0 ngKOH/g
AHIRAEBR (T g) 44°%C

BREEREE (MFT) 45T
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[0037] :

FRORFLY - FHZINIINTary—AEFHAL, B1LIERTHBROKES VFEK
MmEBT.

[0038)]
FROKEAFARME. AFLY T A VLKA —O—2—NoS5EHVWTBRAEEBRLT
HRIERTERAFLY 70NV L ERT,

[0039]

AFLY T4 NLELTR., YaY VoSN VCBE., FRAENA TV, —IEMKROLEY
ANWVLERWE, EREERE50CE Lk,

[0040]

HBMENERAF LY 74 VLDOHIREIIC, 877 (= FNAN#HBltwta7—7) Z#b
T, OEHEEZITV., BEREZUTOBETHML 2.

[004 1]

(R & 4E)

X AVFOBHEBEN100%BARAFLYy T4V LED TS

AN AVFOBGREBENRSOBRFLY 74NV LEDHHETS

O AVFDBRGEBENV1I0%AFLY T NVLEDRET S

Q:RFLYIT A NLEDDODL VFORHHEEIHENRS N

[0042)

(GRim#R)

DEtosftmBERzEzELE1ICHKRT,

[0043]

(1]

G : HEMW
ZAF Ly T YNZI T ar—A 100.0 | 100.0| 100.0| 100.0

SFarLy ) a— )L AFLE—T )V 0.0 0.3 1.0 2.0

(HBAR190C)
X 100 10.0| 10.0f 10.0
A aeATa—n 20.0| 20.0| 20.0| 20.0
ARF LT 4 b~OEENE X X O ©

[0047]

EREF 2

THREIWKRTEIS>5BIF2Y OVFLVE, PLIF - UAHNE)  AFLV T
PYNIIN Y 2y —ARUKDEEBEABMESAS Y F ¥ xq h—%ERLTHBOS
BEiTolce DHEHREUTOBED TH S,

(8

BEAT 47 HFAE—X2mm ¢

TEATATOBEHEE: 40%

TEHBEOBREE 30%

SEEE 309 H
[00 48]

RWT, 20O%, E3CRITHBH,. k. AvVv7aer7rva— Vv EREESLT., HIR A
VEEBRMAEER. EHEA 1 THVWEAFLY I A VLICBERZITVL., EBR L. HIRI O
AFLT 4NV LB/,

[0049)]
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RNT. HRENTERAFLY 74 NVLICODOVWTERF 1 LRABOASETESHICODWVWTEHE
Lo TOERERIIKRT,

{00501

(%3]
BHRAZoC vy LY a—p2FNT—FT VT T — bOFIR)

Bifi : EEY

OBEILF ¥ 40.0| 40.0|40.00| 40.0
QAFLy T YNMT<ATary—A | 400| 400]| 400| 400
©7) 20.0| 20.0| 20.0| 20.0
@Farryry s )a—prFrx—71| 00 08 2.0 5.0
7TETF— bk (#BA1467C)
6y, 4 » 100 100( 10.0] 10.0
®A Y T ATA—)b 400] 39.2] 38.0]| 350
ARF LT 4 A~DEEEHNE X x @) ©

[0051]

EHH 3

(RFLY - FTI7UIEEO7 VE_THPNBEHRKBROEE)

Bick, 7, 7a—, HERAELAS, BEM1 30~2 3 0ngkOH/goRY <
—EF@EELENS, PLIDOHEML, ZD%E60~T7T0CEXTMEBEL. 1 ~2FKEEBHE
BEFTSCERESDTARAFLY - TV NVHEHEBEOT7 VETHPMBRKEREZREL I,
(005 2]
BoNERAFLY - FIZIUNBEDT VEZTHREBERKBBREIUTOREEZEL TV

o

(005 3]

(RFLY -7V IVEEOPRMGREKER)
& & 5 32%

1 E %10 0 OmPa-s(25°C)
p H ¥8. 6

THSF&E w6500

% i 2 0 5mgkOH/g

Tg 93%C

[0054]

RAKCTTHEBEOA FHEBMEER L., EHEF 1 THWREAFLY T4 IVLICBRZT
W, BRL, BIRIEhTERFLY T4 VL 2B, '
(0055] ,

RNT, HIRENTEAFLY T ANV LDV TEMBEH 1 EEBROAETEEBEREICDOVTH
L, TORBRERAIIWIRT,

[0056]

(£ 4]
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(BRFlzFLEa INTT BT~ hOHR)

Wiy - R
ZF Lo - 77 Y RO P fE 100.0 | 100.0 | 100.0 | 100.0
y, 87311
7K 200| 200] 200! 200
[y FaeAT A~ 30.0| 320 280| 250
TFAERIANTTET b " 00| 03| 20] 50

(#2156C)

RF VT AN A~DEENE X X O ©

ﬂ:z?»tawa7??—Fdx%w1§vyyu:—»I*?w7t?
— b eRI—LEBTHD,

(0057)

KEH 4

TRESKRT &I BBILF2> OVFLVER, FIVIF - U H0HE) | EifH 3 THE
RALEAFLY - 77V NVBEORRNBERKERRTAD S %% BB % REH 2 & R R
KLTHEHOS B EITS 2,

(0058])

RNT. 20H, E5ICRI K, AV TRV Va— VRUBGBHZRALT. IR
AVFERMER., BRI TAVWEAFLY 74V LICEBHRZITV., 20, HRIT h
TAFLYIT 4 IVWLERGT, : ‘

(0059)

RNT, HIRENTEZAFLY T4V LICDWTERH 1 ERABOHFETEERICDODVTE
Mlizo TORRERSICTRT,

{(0060])

(£5]
(B3 —AFA—3 =2 NI TTINTET— OFHE)

W7 : B

OBLF ¥ v 30.0( 30.0| 30.0| 30.0
@RF L« 77V IBBEO R IEAT 45.0| 45.0| 45.0f 450
TKEHE
LS 25.0| 25.0] 25.0| 250
@K 200( 200 20.0| 20.0
G4 /ST a--L 300( 100| 280 25.0
©3 —AFA—83—ALXT7FAT7E| 00| 08] 20] 50
F— b (HA188C)
AF L7 4 I DADEESN X X O ©

[0061]

(RBEDOFR]

MEom, REHICENIE, KEDORI A YFEIAFLY 7 VLKCERLTOEEHRI
BhB3AF LT 4)VLRAKERR A VT HEBMERBITEZ LN TES,

10

20

30

40



(9)

JP 3643282 B2 2005.4.27

Jay hR—UDEHE

Ge)BEHR FFF11—-100538
BPIT11—-193362
HET08—-113749
KBATF07—-026189
¥BAT10—287035
KPBAF06—-057188
KFAT05—070724

(58)&BE L7=5%(Int.C1.7, DB%&)
C09D 11/10

ap,
(JP,
AP,
ap,
JP,
ap,
ap,

A)
A)
A)
A)
A)
A)
A)




	2006-12-04 Foreign Reference

